The effects of well-defined asbestos and man-made mineral fibers, as well as glass and synthetic fluoroamphibole, on phagocytizing permanent rat tumor cells were tested. The following parameters were compared: cell proliferation as determined by cell count and 'H-thymidine incorporation, RNA synthesis by 9H-uridine uptake, protein synthesis by incorporation of 3H-labeled amino acids, protein content and plasma membrane permeability by release of lactic dehydrogenase.
Introduction
The geometry of inhalable mineral fibers influences their biological effects (1) (2) (3) (4) (5) (6) and is probably one of the most important factors for the pathogenicity of fibrogenicity and carcinogenicity. Additional factors in influencing the biological effects of different fibers are elasticity, surface loading, chemical composition, adsorption capacity for inorganic and organic molecules and the solubility in the organism. The exact dimensions of the fibers of interest are still unclear. Therefore it seemed essential to investigate the length-dependent toxicity of asbestos fibers and man-made mineral fibers in com- parison.
Cell tests with asbestos and man-made mineral fibers of three different lengths (7) were done earlier (8, 9) . The results show a dose and fiber length-dependent toxicity. These fiber fractions were not or only partially comparable regarding diameter. Further investigations were carried out by Brown and Davies et al. (10) (11) (12) (cpm) Results and Discussion Figure 1 shows the cell counts as percent of con- In contrast to our earlier experiment with the fibers fractions prepared by Dr. Spurny, with thicker fibers and also in the short fiber fractions a high toxicity is observed. In the earlier experiment, short fractions of glass fibers, chrysotile, crocidolite and amosite showed little or no cell toxicity.
In conclusion, in general the longer the fiber, the greater the toxicity. When using a comparable fiber length distribution one can furthermore say that the thinner the fiber, the greater the toxicity. Fractions of long and short fibers with a diameter of about 3.0 ,pm or with only a small proportion of fibers under 1.0 ,pm are nontoxic in this test system.
The measurement of DNA, RNA and protein synthesis in combination of cell counts seemed to show a different influence of all mitosis by different fibers.
A problem in the evaluation of the fiber fractions is the dose or the type of dose: gravimetrical or numerical? The thinner the fiber, the more fibers are contained per weight. In different fiber fractions with a wide range of diameters it is virtually impossible to compare results according to the numerical dose because the difference in the dust loading of the single cell is very great. For direct comparison, one can only consider fibers with a similar diameter distribution.
